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Abstract 
 
A Temporal Analysis of a Deep-Pelagic Crustacean Assemblage (Decapoda: Caridea: 
Oplophoridae and Pandalidae) in the Gulf of Mexico After the Deepwater Horizon Oil 
Spill 
 In 2010, the largest oil spill in U.S history occurred off the coast of Louisiana 
from April 20th to September 19th, when the well was declared officially sealed by the 
U.S Coast Guard, after releasing more than 4.4 million barrels of crude oil into the Gulf 
of Mexico (GOM) (McNutt et al., 2012). This spill was unique because it occurred in 
deep water approximately 1500 m below the ocean surface. Virtually nothing is known 
about the effects of oil spills on marine life in the deep sea, and there are limited data on 
mesopelagic and bathypelagic animals in the GOM before the Deepwater Horizon oil 
spill (DWHOS). The study presented here focuses on one of the most abundant and 
diverse groups of pelagic decapod crustaceans in the GOM – the family Oplophoridae 
and also includes one species from the family Pandalidae. Past studies on pelagic 
decapod crustaceans have been limited on both spatial and temporal scales. This study is 
unique because 1) it covers a large temporal range with data collected in 2011 and from 
2015-2017, allowing for a more in-depth look at crustacean assemblage patterns, 2) it 
allows analysis of seasonality in reproduction, about which little is known for any deep-
sea species, and 3) it assesses the potential effects of the Loop Current on species 
distribution and abundances, about which little is known. This information is important in 
understanding how the DWHOS may have affected the GOM ecosystem because pelagic 
decapod crustacean are intermediate components of the food web, and are in turn preyed 
upon by higher trophic levels. Unfortunately, there were little data on the mesopelagic 
ecosystem from this region before the spill, with the exception of a site in the eastern 
GOM (Standard Station, Hopkins et al., 1989; Hopkins et al., 1994). Therefore, these 
data, which incorporate samples taken one, five, six and seven years after the DWHOS, 
were analyzed with respect to year and season to determine if any trends were present. 
Results indicate that both biomass and abundance were significantly higher in 2011, than 
in subsequent years, indicating that the ecosystem has been declining since 2011. These 
two parameters were also lower in Loop Current water when compared to Common 
Water at all depths up to 1200 m, indicating that the Loop Current does have effects on 
deeper waters. The information obtained from this thesis will also act as a reference state 
for future studies in the GOM to monitor changes, or lack thereof, in the assemblage of 
deep-sea oplophorid and pandalid crustaceans.  
 
Key words: Oplophoridae, Pandalidae, Pelagic Decapod Crustaceans, Seasonality, Deep 
Sea, Deepwater Horizon Oil Spill.  
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INTRODUCTION 
 
Most of the living space on earth is occupied by the deep sea, which accounts for 
≥ 94 percent of the total water covering the planet. Understanding this large and 
unexplored environment is vital to our understanding of the ocean as a whole. The deep 
sea, defined as depths deeper than 200 m (Marshall, 1954) is made up of four distinct 
pelagic (water column) zones, in addition to the sea floor. These zones include the 
mesopelagic zone (200-1000 m), the bathypelagic zone (1000-4000 m), the abyssopelagic 
zone (4000-6000 m) and the hadalpelagic zone, which includes all depths deeper than 
6000 m (Fujikura et al., 1999). The Gulf of Mexico (GOM) includes the epipelagic, 
mesopelagic and bathypelagic zones, and is characterized as being a low latitude 
oligotrophic environment with a high faunal diversity, including well over 100 species of 
pelagic decapod crustaceans (Hopkins and Sutton, 1998; Burghart et al., 2010).  
The GOM is home to large assemblages of micronektonic organisms, including 
decapod crustaceans. Micronekton is a collective term given to pelagic animals that range 
in size from 2 to 20 cm and do not drift with the currents (Brodeur et al., 2005). The 
micronektonic crustacean assemblage (defined as a group of species co-occurring in a 
given area) is a major component of pelagic ecosystems and plays an important role in 
the trophic dynamics of the food web (Hopkins et al., 1994).  
One of the most abundant and diverse groups of micronektonic decapod 
crustaceans is the family Oplophoridae (order Decapoda, suborder Pleocyemata, 
infraorder Caridea), the focus of this study. This family consists of 10 genera and over 70 
recognized species (Wong et al., 2015), and primarily inhabit mesopelagic depths in 
every ocean; a few species occur in the bathypelagic zone (Hopkins et al., 1998).  
According to a study by Burdett et al., 2017, oplophorids make up a large percentage of 
the micronektonic crustacean biomass in the GOM (31%) highlighting their importance 
in this deep-sea ecosystem. Oplophorids are primarily planktivores that feed on juvenile 
fishes and other smaller crustaceans in the water column, and are in turn preyed upon by 
cephalopods, midwater fishes, commercially important epipelagic fishes and cetaceans 
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(Hopkins et al., 1994). The majority of these oplophorid species undergo diel vertical 
migrations, ascending to surface waters at night, and returning to depth during the day 
(Hopkins et al., 1998; Burdett et al., 2017). One species of the family Pandalidae (also in 
the infraorder Caridea), the vertically migrating Stylopandalus richardi,, was also 
included in this study, as this was the only other species of caridean crustacean found in 
large numbers in the GOM. 
Past studies on carideans in the GOM have been limited in spatial and temporal 
variability. A recent study examined the oplophorid assemblage in the northeastern GOM 
over a wide range of depths (epipelagic-bathypelagic zones) and locations (Burdett et al., 
2017; Figure 1). However, the study by Burdett et al (2017) was conducted using data 
from one season (spring) in a year (2011). The current study is unique because 1) it 
covers a much larger temporal range (2011, 2015-2017), and 2) it allows for the 
comparison of seasonal data (spring vs. fall) among these years in order determine if 
certain species are seasonal reproducers.   
The most dynamic oceanographic feature of the GOM is the Loop Current, which 
is the largest input of salt water into the GOM, and is responsible for creating sharp 
discontinuities in temperature and salinity in both surface and deep waters. The Loop 
Current enters the GOM through the Yucatan Straits, exits through the Florida Straits, 
where it becomes the Florida Current and finally becomes the Gulf Stream as it flows 
north in the Atlantic Ocean (Hofmann and Worley, 1986; Pequegnat et al., 1990; 
Hopkins et al., 1994; Burghart et al., 2006). The Loop Current is known for generating 
cyclonic and anticyclonic eddies which greatly impact the circulation of water throughout 
the GOM (Thacker, 2007). These eddies can create conditions of cross-margin flow, with 
upwelling over the continental slope or near the shelf edge that enriches the biological 
productivity of water immediately adjacent to the Loop Current (Jochens and DiMarco, 
2008). Anticyclonic eddies contain low levels of nutrients, which lead to low primary 
productivity, resulting in low zooplankton biomass (Biggs, 1992). This study compares 
samples collected both inside and outside of the Loop Current eddies to see if there are 
any significant impacts of the Loop Current on the caridean assemblage.  
On 20th April 2010, there was a large oil spill in the GOM, off the coast of 
Louisiana. The Deepwater Horizon oil spill (DWHOS) was considered the largest marine 
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oil spill in U.S. history (McNutt et al., 2012). An explosion at the Macondo wellhead, 
located approximately 1,506 m below the ocean surface, allowed crude oil to escape into 
the GOM for 87 days until the leak was temporarily capped by British Petroleum (BP) on 
15th July, 2010, and was declared permanently sealed by the U.S Coast Guard on 19th 
September, 2010. The volume of oil escaping the damaged well was estimated by BP to 
be about 1,000 barrels per day. However, U.S. government officials believe this number 
peaked at over 60,000 barrels per day (Abbriano et al., 2011). 
The oil spill caused the crash of many local fisheries and coastal ecosystems 
(Gulfbase, 2012) but its impacts on the deep sea were difficult to determine due to lack of 
a baseline knowledge. The extent of the environmental impacts on the deep sea are being 
studied by the Deep Pelagic Nekton Dynamics of the Gulf of Mexico (DEEPEND) 
consortium, which aims to develop a quantitative, taxonomically comprehensive 
assessment of the deep-pelagic assemblages of the northern GOM in the region of the 
DWHOS (Sutton et al., 2015). It is important to understand the potential effects of the 
DWHOS on micronektonic organisms such as crustaceans because they play vital roles in 
deep-sea ecosystems, such as the transport of carbon and pollutants throughout the water 
column and food web (Pequegant et al., 1990). Loss of biodiversity is correlated with an 
exponential decline in deep-sea ecosystem functioning (Montagna, 2013). Understanding 
how disturbances may impact the biodiversity in the deep sea is crucial in assessing the 
health of the GOM. A study by Peterson et al., 2013, which evaluated the ecosystem 
response in Prince William Sound, Alaska, after the Exxon Valdez oil spill in 1989, led to 
three general conclusions about the behavior of oil after an oil spill: 1) oil can persist in 
large amounts and in toxic forms for more than a decade, 2) oil can be bioavailable and 3) 
oil can have long-term impacts at the population level. The study presented here 
examines long-term (multi-generational) population trends of the caridean assemblage in 
the GOM, based on data from one year after the spill with those collected five, six and 
seven years after the spill. 
The DWHOS has raised concerns about the dramatic environmental and socio-
economic impacts caused by oil spills in marine and coastal environments. Oil spills 
represent a small fraction of the total crude oil discharge into the sea, but they have 
strong acute and long-term impacts on marine ecosystems, including effects from 
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physical damage (physical contamination and smothering) and toxicity of their chemical 
compounds (Almeda et al., 2013; Vikebo et al., 2014). Both crude oil and dispersants can 
have lethal and sub-lethal effects on invertebrates, including altered reproduction, 
respiration rates, growth, feeding and locomotion (Almeda et al., 2013; Peiffer and 
Cohen, 2015). A study on the copepod Acartia tonsa in the northern GOM demonstrated 
that mortality increased as crude oil concentration increased, and the highest mortality 
rates were observed in dispersant-treated oil (72% after 48 hours) (Almeda et al., 2013). 
Results also showed that egg production rates of A. tonsa exposed to crude oil were lower 
than in non-exposed individuals.  
Polycyclic aromatic hydrocarbons (PAHs) are considered to be the most acutely 
toxic components of crude oil, and are associated with potential carcinogenic, teratogenic 
and mutagenic effects in aquatic animals and humans (De Flora et al., 1991; Yu, 2002; 
Hylland, 2006). Some of the toxic compounds of crude oil may be lost by evaporation, 
reducing the potential toxicity of oil after several days (Sharma et al., 2002). However, 
oil that is trapped in deep waters is not subject to evaporation and experiences a 
significant residence time in the water column with no opportunity for the release of 
volatile species to the atmosphere. Therefore, specific petroleum compounds dissolve 
into water to a much greater extent than typically observed for surface spills (Reddy et 
al., 2012; Almeda et al., 2013). Toxic aromatic hydrocarbons can also persist longer at 
lower temperatures, much like those found in deeper waters (Rice et al., 1977). This 
suggests that deep-sea oil spills may have negative impacts on deep-sea pelagic species, 
which emphasizes the importance of this study. Unfortunately, there are no baseline data 
on the micronekton from this region before the oil spill; therefore, any changes in the 
ecosystem observed between 2011 and 2017 cannot be attributed to the DWHOS. 
However, inferences based on trends or differences seen over the duration of the study 
are possible and are presented herein.  
 
METHODS 
Sample collection and processing 
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Samples were collected aboard the R/V Point Sur and the M/V Meg Skansi in the 
GOM during seven cruises between 2011 and 2017 (Table 1). The cruises aboard the 
Meg Skansi were designated MS7 and MS8, and the cruises aboard the R/V Point Sur 
were designated DP01-DP05. 
Table 1. Sample data for this study  
Cruise 
Name 
            Sample Dates Season Sampled  
   
MS7 
 
MS8  
 
DP01                         
 
DP02 
 
DP03 
 
DP04 
 
DP05 
     20th April- 29th June, 2011 
     20th July- 29th September, 2011 
1st May- 8th May, 2015 
8th August- 21st August, 2015 
    30th April- 14th May, 2016 
5th August- 18th August, 2016 
1st May-11th May, 2017 
Spring 
Late summer 
Spring 
Late summer 
Spring 
Late summer 
Spring 
 
The MS7 and MS8 cruise series each lasted three months, and many more stations were 
sampled on these cruise series than could be sampled on the two-week DP cruises. 
Therefore, only August samples from MS8, and only May samples from MS7 were used 
in this analysis. Figure 1 depicts a map of the GOM showing stations that were sampled 
during the Meg Skansi cruises. Stations with a red star were sampled on the five 
DEEPEND cruises. Standard Station (27°N, 86°W), a site in the eastern GOM at which 
carideans have been extensively studied (Hopkins et al., 1989; Hopkins et al., 1994), 
coincides with the SE-5 sampling station in the current study (indicated by a green star). 
An earlier study revealed that there were significant differences in abundance and 
biomass for near slope vs. offshore stations (Burdett et al., 2017). All DEEPEND stations 
were offshore stations, so only offshore stations from the Meg Skansi cruises were used 
in these analyses.  
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Samples were obtained using a 10-m2 mouth area Multiple Opening and Closing 
Net and Environmental Sensing System (MOCNESS) with 3-mm mesh (Wiebe et al., 
1976). The MOCNESS was equipped with six nets. Net 0 was obliquely trawled, and 
sampled from 0-1500 m. These samples, along with samples where reliable tow durations 
could not be used to standardize the data, were omitted from analysis. Each subsequent 
net was opened and closed at specific depths as shown in Table 2. In addition to the 
oceanic depth zones, sampling depths were chosen based on the following rationale: 1) 
net 1 fished depths below a subsurface hydrocarbon plume (Reddy et al., 2011), 2) net 2 
fished within the depths of this hydrocarbon plume, 3) net 3 fished depths where 
vertically migrating species are known to reside during the day, 4)  net 4 fished depths 
where vertical migrators are known to pass through during their diel vertical migrations, 
and 5) net 5 fished the epipelagic zone where strong vertical migrators reside during the 
Figure 1. Location of the 10-m2 MOCNESS M/V Meg Skansi stations 
showing near-slope (yellow circles) and offshore stations (tan circles). Red 
stars indicate DP sampling stations; black star indicates the Deepwater 
Horizon site, green star indicates Standard Station; (Adapted from 
French-McCay et al., 2011) 
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night (Burdett et al., 2017). Each station was sampled twice per a 24-hour period 
throughout the duration of the cruise, with one sample centered around solar noon 
(between 1000 h-1600 h) and one centered around midnight (between 2200 h-0400 h), for 
a duration of 4-6 hours per tow. The MOCNESS was also equipped with conductivity (as 
indication of salinity), temperature, and depth sensors. Every trawl did not follow these 
depth sampling codes exactly, so it is important to note that data from each trawl were 
analyzed according to depth, not net number. Trawls that were fished outside of 
appropriate depth zones and that could not be combined with other nets to fit into depth 
zones from Table 2 were omitted from analysis. Only stations that had samples 
representing each depth zone were analyzed in this study. To determine which factors had 
a significant effect on overall abundance, a zero inflated negative-binomial generalized 
linear model (GLM) based on lowest AIC scores (Akaike information criterion), which is 
an estimator of the relative quality of a statistical model, was used on the original dataset. 
If significant differences were found, a post hoc multiple comparison test was performed. 
GLM’s were also used to determine which factors were important in explaining variation 
in the top five dominant species, rather than on the overall caridean assemblage.  
Table 2. 10-m2 MOCNESS depth codes 
Net Number Depth Bin (m) 
Net 0 0-1500 
Net 1 1500-1200 
Net 2 1200-1000 
Net 3 1000-600 
Net 4 600-200 
Net 5 200-0 
 
Each caridean was identified to species, or to the lowest possible taxonomic level 
if the specimen was too damaged for species identification, using taxonomic keys and 
descriptions from Chace (1940), Crosnier and Forest (1973), Abele and Kim (1986), and 
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Holthuis (1993). Wet mass was also determined for each species to the nearest 0.01g (P-
114 balance, Denver Instruments), and the carapace length of each individual specimen 
was measured as the distance between the posterior end of the carapace and the insertion 
of the eyestalk (Hanamura and Evans, 1996, Paschoal et al., 2013, see Figure 2) using 
digital calipers (CO030150 electronic digital caliper, Marathon Management®). 
Carideans brood their eggs, and therefore, gravid specimens were easily identified. The 
number of gravid females of each species in each sample was recorded, as well as the 
ratio of mature vs. immature individuals, for studies on seasonality in reproduction. Due 
to significant differences between Loop Current and Common Water station data (see 
results), as well as data from Thorson (1950) and Bauer (1992), which consider variation 
in water temperature to be  an important environmental stimulus in defining the breeding 
season of marine invertebrates, data from Loop Current stations were analyzed separately 
from Common Water stations. An effect of the Loop Current on reproductive seasonality 
assumes that specific carideans stay completely within Loop Current water for more than 
one year, which is highly unlikely, but as this has not been studied, the data were 
analyzed separately. Once all specimens were weighed and measured, they were stored in 
50% ethanol rather than the standard 70% to prevent specimens from becoming brittle.  
Figure 2. General scheme for crustacean size dimensions including carapace length 
(CL), adapted from Paschoal et al. (2013) 
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Data analysis 
Caridean abundance and biomass 
To compare the caridean assemblage between cruises, the number of crustaceans 
caught and their wet weights were standardized by dividing raw data by tow durations (as 
filter volumes were not available for all nets due to equipment failure) to get the number 
of crustaceans and grams of crustaceans caught per hour. After the Shapiro-Wilk test 
showed that the data were not normally distributed and remained non-normal after log 
transformations, a GLM was constructed to analyze the data. The GLM model allowed 
for the simultaneous determination of the effects of the following factors on abundance: 
water type (Common Water vs. Loop Current water), sampling year, sampling season, 
and time of day (day vs. night samples). The effect of the same factors on caridean 
biomass were analyzed using a Kruskal-Wallis test, as the data is continuous but was not 
normal  
Species abundance rank was determined for each season and each year to 
determine how caridean abundance varied over time. These rankings were determined by 
sorting standardized counts from highest to lowest per cruise. Only the top five highest-
ranking species in each sampling year and season were used for comparison as they made 
up 74% of the total specimens analyzed in this study (Figure 3).   
 
Reproductive seasonality  
Gravid females were noted for each sampling year and season, and total 
population percentages of gravid females were calculated each season every year (Table 
7). The carapace lengths of the smallest gravid females (Table 3) were taken to be the 
minimum size of a sexually mature crustacean; anything smaller was considered 
immature. Ratios of mature to immature (M:I) individuals were calculated for each 
species with respect to water type and season (Table 8). The Shapiro-Wilk test 
demonstrated that the data were non-normal and remained so after data transformation; 
therefore the non-parametric Mann-Whitney Wilcoxon tests were used to determine the 
10 
 
effects of season and water type on the M:I ratios of the five species with enough gravid 
females for valid analyses.  
 
Table 3. Carapace lengths (mm) of smallest gravid females 
 
 
 
 
 
 
 
 
Results 
Caridean abundance  
A total of 4,258 specimens belonging to eight oplophorid genera were collected, 
as well as 676 specimens of the pandalid Stylopandalus richardi. The caridean species 
were divided into four categories based on their percent contribution to the assemblage 
(Burdett et al., 2017): 1) dominant species each contributed >10% of total caridean 
abundance (=2,855 specimens), 2) abundant species each contributed between 2-9% (766 
specimens); 3) uncommon species each contributed between 1-1.9% (468 specimens), 
and 4) rare species each contributed <1% of the total caridean abundance (169 
specimens). Stylopandalus richardi was the only pandalid in the study that fell into the 
dominant species category (all other pandalids as well as other caridean families were in 
the rare category) with 676 specimens. The five dominant species (four oplophorids and 
one pandalid), Acanthephyra stylorostratis, Systellaspis debilis, Stylopandalus richardi, 
Hymenodora gracilis, and Acanthephyra purpurea, contributed ~ 74% of the total 
number of specimens analyzed in this study (figure3).  
 
Species Carapace length (mm) 
Acanthephyra acanthitelsonis 20.97 
Acanthephyra acutifrons 45.43 
Acanthephyra curtirostris 13.05 
Acanthephyra purpurea 13.53 
Acanthephyra stylorostratis 8.6 
Ephyrina benedicti  
Ephyrina ombango 
Hymenodora gracilis 
Notostomus gibbosus 
Oplophorus gracilirostris 
Systellaspis debilis 
Stylopandalus richardi 
 
36.79 
22.16 
5.41 
45.49 
14.28 
10.54 
7.49 
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Figure 3. Total abundance (n-hr-1) of 25 oplophorid and one pandalid species, 
arranged from highest to lowest abundance. 
 
Fitting a zero inflated negative- binomial GLM model based on lowest AIC scores 
to the original dataset showed that year was the only significant factor related to the 
variation in overall crustacean abundance (p= 2.0x10-16). The variation in abundance was 
due to the larger standardized counts per species found in 2011 vs. 2015-2017. The 
standardized counts in 2011 were significantly larger than in subsequent sampling years, 
(2015-17), (Kruskal-Wallis, W= 60093 p= 2.7 x10-5) and standardized counts in 
subsequent years were not significantly different from each other (W= 540 p= 0.283). 
The abundance in all five species (Acanthephyra stylorostratis, Acanthephyra purpurea, 
Hymenodora gracilis, Systellaspis debilis and Stylopandalus richardi), were significantly 
higher in 2011 than subsequent years; season, time of day and water type did not 
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significantly affect their abundance. From 2011 to 2015, overall caridean abundances 
decreased 43%; the decrease was 33% from 2011 to 2016, and 49% from 2011 to 2017. 
Regarding the Loop Current, caridean abundances were significantly lower in 
Loop Current water than in Common Water at all depth intervals except for the deepest 
(1200-1500m); (Mann-Whitney Wilcoxon, W= 1811 p= 0.5547, Table 6). This analysis 
was conducted on samples from 2015-2017 stations pooled together, i.e. data from all 
Loop Current stations from those three years were compared with data from all Common 
Water stations from those years. Samples from 2011 were not included, because stations 
that were located inside of Loop Current waters were eliminated from this study (see 
methods).  
The top five-most abundant species shifted position in terms of rank throughout 
the sampling years (Table 4) with the exception of Acanthephyra stylorostratis (the most 
abundant species), which was number two in spring 2011, but maintained the top position 
for all subsequent years and seasons. Acanthephyra brevirostris was in the top five only 
in the spring of 2011, while Notostomus gibbosus was in the top five only in the spring of 
2016. Data show Systellaspis debilis was in the top five in every year and season, with 
the exception of spring of 2015. Similar trends were seen in Hymenodora gracilis and 
Acanthephyra purpurea, which were also in the top five, with the exception of one 
season; with H. gracilis in 14th place in the spring of 2011, and A. purpurea dropping 
down to 7th place in the spring of 2016. Stylopandalus richardi ranked among the top 
five-most abundant crustaceans in all spring samples, being the most abundant species 
spring 2011. This species was not one of the top five-most abundant species in any fall 
samples. When looking at the remaining species that occurred as top five-most abundant, 
rankings changed both yearly and seasonally. 
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Table 4. Species rank with respect to sampling year and seasons. Rankings 
determined by average standard counts per year and season 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Caridean biomass 
Notostomus gibbosus (20%), Systellaspis debilis (14%), Acanthephyra purpurea 
(13%), Acanthephyra stylorostratis (12%) and Acanthephyra curtirostris (11%) together 
accounted for ~70% of the total caridean biomass (Figure 4). Systellaspis debilis, A. 
stylorostratis and A. purpurea were also three of the five-most abundant species. 
Notostomus gibbosus was considerably less abundant, but ranked among the top three in 
overall biomass due to the extremely large size of mature adults (up to 45 mm carapace 
Spring Fall  
2011 2011 
Stylopandalus richardi Acanthephyra stylorostratis 
Acanthephyra stylorostratis Acanthephyra purpurea 
Systellaspis debilis Hymenodora gracilis 
Acanthephyra purpurea Systellaspis debilis 
Acanthephyra brevirostris Acanthephyra curtirostris 
    
2015 2015 
Acanthephyra stylorostratis Acanthephyra stylorostratis 
Acanthephyra purpurea Acanthephyra curtirostris 
Stylopandalus richardi Systellaspis debilis 
Hymenodora gracilis  Acanthephyra purpurea 
Notostomus gibbosus Hymenodora gracilis 
    
2016 2016 
Acanthephyra stylorostratis  Acanthephyra stylorostratis 
Systellaspis debilis Hymenodora gracilis 
Hymenodora gracilis Systellaspis debilis 
Stylopandalus richardi Acanthephyra curtirostris 
Acanthephyra curtirostris Acanthephyra purpurea 
    
2017   
Acanthephyra stylorostratis    
Systellaspis debilis   
Hymenodora gracilis   
Stylopandalus richardi    
Acanthephyra purpurea   
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lengths). Stylopandalus richardi, had the third-highest abundance, but made a small 
contribution to overall biomass (4%) due to its small carapace length (fourth smallest in 
this study; Table 5). 
 
 
 
 
 
 
 
 
 
 
 
 
 
Both year (Kruskal-Wallis, W= 5309 p= 3.6 x10-10) and water type (W= 7230 p= 
8.1 x10-6) were significant factors with respect to biomass. The biomass in 2011 was 
significantly higher than in 2015-2017, (W= 3325 p= 3.4 x10-10) while 2015-2017 
biomasses were not significantly different from each other (W= 278 p= 0.279).  In 
 
 
 
 
 
 
 
 
 
Species 
Average Carapace 
length (mm) 
Oplophorus spinosus 4.47 
Acanthephyra brevirostris 
Hymenodora gracilis                     
5.56 
7.14 
Stylopandalus richardi  7.14 
Meningodora miccyla 7.9 
Systellaspis braueri 8.07 
Acanthephyra stylorostratis 
Hymenodora glacialis 
Meningodora marptocheles 
Systellaspis cristata 
Systellaspis debilis 
Acanthephyra purpurea 
Acanthephyra exima 
Acanthephyra curtirostris 
8.22 
8.55 
8.68 
9.00 
9.64 
9.72 
10.09 
10.29 
Meningodora vesca 10.37 
Meningodora mollis 10.43 
Acanthephyra quadrispinosa 11.37 
Oplophorus gracilirostris  11.85 
Acanthephyra acanthitelsonis 
Notostomus elegans  
Acanthephyra acutifrons 
Acanthephyra pelagica  
Ephyrina ombango 
Ephyrina benedicti 
Notostomus gibbosus  
13.12 
13.62 
13.75 
14.98 
16.58 
18.95 
22.95 
 
                                  
 
  
Table 5. Average carapace lengths of all species, listed 
from smallest to largest 
 
15 
 
addition, at every depth interval, the biomass in Loop Current water was significantly 
lower than the biomass in Common Water (Table 6).  
Table 6. Comparison of abundance and biomass data from Loop Current vs. 
Common water at each depth bin 
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Figure 4. Total biomass (gr-hr-1) of oplophorids and one pandalid species, arranged 
from highest to lowest biomass 
 
Seasonality in reproduction 
Gravid female data were collected for 11 species of oplophorids and one species 
of pandalid in this study. Systellaspis debilis, Oplophorus gracilirostris, Acanthephyra 
stylorostratis, Ephyrina benedicti and Stylopandalus richardi were the five species with 
the highest percentage of gravid females, in descending order (Table 7). Percentage data 
were used in analyses because population sizes differed among species.   
 
 
0 100 200 300 400 500 600 700 800 900 1000
Systellaspis braueri
Acanthephyra exima
Hymenodora glacialis
Meningodora miccyla
Meningodora marptocheles
Acanthephyra quadrispinosa
Acanthephyra brevirostris
Oplophorus spinosus
Janicella spinicauda
Meningodora vesca
Systellaspis cristata
Acanthephyra pelagica
Meningodora mollis
Hymenodora gracilis
Acanthephyra acanthitelsonis
Ephyrina ombango
Notostomus elegans
Ephyrina benedicti
Stylopandalus richardi
Oplophorus gracilirostris
Acanthephyra acutifrons
Acanthephyra curtirostirs
Acanthephyra stylorostratis
Acanthephyra purpurea
Systellaspis debilis
Notostomus gibbosus
Standardized Weight (g/hr)
Biomass (g/hr)
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Table 7. Percentages of gravid females per sampling year and season; red star= 
species with insufficient gravid female data for analysis 
 
Acanthephyra acutifrons, Notostomus gibbous, Hymenodora gracilis and Meningodora 
mollis had insufficient numbers of gravid females (n=1) for analyses. Five species 
(Acanthephyra acanthitelsonis, Acanthephyra curtirostris, E. benedicti, Ephyrina 
ombango, and Stylopandalus richardi), had substantially higher percentages of gravid 
females in fall than spring, and three species (Acanthephyra purpurea, O. gracilirostris 
and S. debilis) had substantially higher percentages of gravid females in the spring than in 
the fall. These three species also had a small percentage of gravid females in the fall. The 
percentage of gravid females for A. stylorostratis were similar in spring and fall (<1% 
difference).  
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Table 8. Abundances (n-hr-1) and ratios of mature to immature individuals (M:I) 
with respect to water type and season 
 
- indicates depth ranges with insufficient mature individuals to calculate ratio 
+ indicates depth ranges with insufficient immature individuals to calculate ratio 
Species 
 
Water 
Type 
 Spring  Fall 
Mature 
Abundance 
(n) 
Immature 
Abundance 
(n) 
M:I 
Ratio 
 Mature 
Abundan
ce  (n) 
Immature 
Abundance 
(n) 
M:I 
Ratio 
Acanthephyra 
acanthitelsonis  
CW 2 10 0.2 
 
2 8 0.25 
 LC 1 0 +  0 1 - 
         
         
Acanthephyra acutifrons CW 0 27 -  1 30 0.03 
 LC 0 2 -  0 3 - 
         
         
Acanthephyra curtirostris CW 19 94 0.2  41 120 0.34 
 LC 0 4 -  14 33 0.42 
         
         
Acanthephyra purpurea CW 96 97 0.9  129 185 0.70 
 LC 3 10 0.3  13 54 0.24 
         
Acanthephyra 
stylorostratis 
CW 110 202 0.5  150 219 0.68 
 LC 16 7 2.3  47 62 0.76 
         
         
Ephyrina benedicti CW 0 8 -  1 9 0.11 
 LC 0 1 -  0 0 - 
 
     
 
 
 
  
Ephyrina ombango CW 
LC 
4 
1 
4 
2 
1 
0.5 
 
1 
2 
27 
2 
0.04 
1 
         
 
Hymenodora gracilis  CW 
LC 
70 
18 
8 
3 
8.7 
6 
 
 
184 
41 
 
 
26 
0 
 
 
7.1 
+ 
 
         
Notostomus gibbosus  CW 
LC 
3 
0 
40 
2 
0.07 
_ 
 
4 
1 
73 
12 
0.05 
0.08 
         
         
Oplophorus gracilirostris  CW 22 38 0.6  15 5 3 
 LC 0 0 0  0 5 - 
         
 
Systellaspis debilis 
 
CW 
LC 
 
 
73 
15 
 
 
187 
33 
 
 
0.4 
0.4 
 
 
 
84 
45 
 
 
149 
79 
 
 
0.56 
0.57 
 
 
Stylopandalus richardi  
 
CW 
LC  
182 
4 
269 
15 
0.7 
0.3 
 
102 
27 
3 
6 
34 
4.1 
         
Mature 
Abundance  
(n) 
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Three species, Stylopandalus richardi, (Mann-Whitney Wilcoxon, W= 199  
p= 4.994 x10-8) Oplophorus gracilirostris (W= 522 p= 0.012) and Systellaspis debilis 
(W= 996 p= 0.014) had significantly higher ratios of mature to immature individuals in 
the fall, while Ephyrina ombango had a higher percentage of mature to immature 
individuals in the spring. The same results were obtained for Loop Current stations, with 
the exception of O. gracilirostris, which did not have a sufficient number of individuals 
in Loop Current waters to run this analysis (Table 8).  
 
Discussion 
 
The most abundant species in this study, Acanthephyra stylorostratis, Systellaspis 
debilis, Stylopandalus richardi, Hymenodora gracilis, and Acanthephyra purpurea, 
comprised ~74% of the total number of specimens collected. Acanthephyra purpurea, 
Systellaspis debilis and A. stylorostratis were also three of the four species contributing 
the highest percentage to overall caridean biomass. Species differences in relative 
abundance between seasons, may be explained by their life histories. When looking at 
species abundances over sampling years and seasons, Stylopandalus richardi was not 
found in the top five in any fall samples, but was consistently in the top five in all spring 
samples, and abundances in spring were significantly higher than in the fall (Mann-
Whitney Wilcoxon, W= 6026 p= 4.9 x10-8). Interestingly, in spite of the higher 
abundance in the spring, the biomass was substantially lower in the spring vs. the fall, 
and this could be related to the life history of this species. This species showed a higher 
percentage of gravid females in the fall, as well as higher mature to immature ratios. In 
the spring, the ratio of immature to mature individuals was significantly higher than the 
fall. Therefore, although there were more individuals of Stylopandalus richardi in the 
spring, their mean carapace lengths (as an indication of size) were smaller (8.83 mm in 
the fall vs. 6.62 mm in the spring), resulting in the lower biomass values. The abundance 
patterns in the remaining top five-most abundant species indicate that any variation is due 
to natural biological variability. 
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Notostomus gibbosus, Systellaspis debilis, Acanthephyra purpurea, A. 
stylorostratis and A. curtirostris represented the top five highest biomass totals in 
descending order. Burdett et al., 2007 found the same results with the exception of A. 
curtirostris, which was replaced by A. acutifrons in their study due to their significantly 
greater abundances than in the current study. As in the current study, Hopkins et al., 1994 
also found Systellaspis debilis, A. purpurea, A. stylorostratis and A. curtirostris to have 
four of the five highest biomass totals; however, A. acanthitelsonis completed their top 
five list.  
Notostomus gibbosus was found in the top five with respect to biomass in each 
sampling year and season with the exception of 2017 spring where it dropped out of the 
top five. The overall biomass of N. gibbosus increased slightly from 2015 to 2016, and 
then drastically decreased in 2017, explaining this drop in ranking. In terms of 
abundance, N. gibbosus would be considered a rare species, but because it was by far the 
largest species in this study (average carapace length of 23.71 mm), with a maximum 
carapace length of 45.47 mm, several mature individuals in a sample would have a 
substantial effect on biomass. Abundance numbers by year showed a steady increase 
from 2015 to 2017, and average carapace lengths of N. gibbosus showed a steady 
decrease from 2015 to 2017, indicating that larger individuals of N. gibbosus were 
starting to decline overall since 2015, and smaller individuals are increasing in 
abundance. Two rare species were present at Standard Station in 2007 (Burghart et al., 
2007) but were not found in the 2011 samples. They were present in all subsequent 
samples between 2015 through 2017. These include Hymenodora glacialis, (contributing 
0.07% to the assemblage), collected between 1000–1500 m, and Systellaspis braueri, 
(contributing 0.04% to the assemblage), collected between 1000–600 m.  
This is the first analysis that demonstrated that Loop Current water has a 
significant impact on a micronektonic crustacean assemblage. Both biomass and 
abundance were significantly lower at stations with Loop Current water compared to 
Common Water stations, with the exception of the deepest depth (1200-1500 m), where 
abundances were not significantly different, but biomass was. A study by Thacker, 
(2007), may provide an explanation for these results. Thacker’s study showed that the 
Loop Current is responsible for creating sharp discontinuities in temperature and salinity 
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in both surface and deep waters in the GOM, as well as bringing in low nutrient water, 
leading to lower primary productivity (Biggs, 1992). The drastic differences in 
temperature and salinity found in Loop Current waters, paired with these lower nutrient 
levels, is a possible explanation for the significantly lower abundance and biomass values 
present in Loop Current stations down to 1200 m when compared to Common Water 
stations.   
There are several factors that play a role in how deep both the Loop Current and 
its resulting eddies penetrate into the water column, including Rossby wave speed, 
bottom topography and time of year, (Hurlburt and Thompson, 1980). These factors may 
restrict the penetration of the Loop Current to shallower waters, and may help to explain 
why at the deepest depth (1200-1500 m), the Loop Current did not have a significant 
effect on abundance. This does not explain why there was a significant decrease in 
biomass. Average carapace lengths of crustaceans at all depths were smaller in Loop 
Current water vs. Common Water, which correlates with a lower biomass at each depth, 
but why individuals are smaller below the depth at which the effects of the Loop Current 
are supposed to occur, remains to be determined.  
Mature to immature ratios of the five species that had the highest percentages of 
gravid females revealed similar trends in both Common Water and Loop Current water. 
Systellaspis debilis and Stylopandalus richardi had significantly higher numbers of 
mature individuals in the fall, and significantly higher numbers of immature individuals 
in the spring, at both Common Water and Loop Current stations. Acanthephyra 
stylorostratis and Ephyrina benedicti showed no significant differences with respect to 
these factors in either Common Water or Loop Current water. Oplophorus gracilirostris 
showed the same pattern at Common Water stations, but there were too few individuals at 
Loop Current stations for statistical analysis. Therefore, it appears that the Loop Current 
did not have a significant effect on the mature to immature ratios of these species. 
Acanthephyra curtirostris and A. stylorostratis were found to be fertile earlier in 
life (smaller size) than previously known. The smallest gravid female of Acanthephyra 
curtirostris in the current study measured 13.05 mm and the smallest gravid female of 
Acanthephyra stylorostratis measured 8.6 mm, both of which were smaller than those 
measured by Burdett et al., 2017, making them the smallest gravid females for these 
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species on record. Neither Hopkins et al. (1989) nor Burdett et al. (2017) found any 
gravid Notostomus gibbosus, and Hopkins et al. (1989) speculated that mature specimens 
ranged from 35 to 45 mm. In the current study, a gravid N. gibbosus with a carapace 
length of 45.49 mm was recorded, extending the size range of mature individuals.  
A number of the caridean deep-sea species in this study showed reproductive 
seasonality, with fall appearing to be the preferred season for carrying eggs. Gravid 
females were found in thirteen species, all of which had gravid females in the fall, while 
only four had gravid females in both spring and fall. The eight species with higher 
percentages of gravid females in the fall had no gravid females in the spring, indicating 
that these species are more reproductively active in the fall. Three of the four species with 
gravid females in both fall and spring had a higher percentage of gravid females in the 
spring. This suggests that these three species may be aseasonal brooders and experience 
an increased percentage of gravid females in the spring due to seasonal environmental 
stimuli such as water temperature changes or food availability. Acanthephyra 
stylorostratis was the only species that clearly showed an aseasonal reproductive pattern 
based on its <1% difference of gravid female percentages in the spring vs. fall.  
Acanthephyra stylorostratis is a bathypelagic species (daytime depths >1000 m) that does 
not vertically migrate to shallower depths at night to feed (Burghart et al., 2007, Burdett 
et. al., 2017).  Ephyrina benedicti, which is also a bathypelagic species, is a strong 
vertical migrator, and only had gravid females in the fall, suggesting a strong seasonal 
aspect in its reproduction. Acanthephyra curtirostris is another non-vertical migrator that 
also shows seasonality its reproduction; however it resides in both the mesopelagic and 
bathypelagic zones, meaning that this species may receive seasonal environmental cues 
as mentioned above, that would trigger seasonal reproduction. Acanthephyra 
stylorostratis may be an aseasonal brooder because of the lack of environmental cues it 
receives in the bathypelagic zone.   
Oplophorus gracilirostris and Systellaspis debilis had a higher percentage of 
gravid females in the spring, but showed a higher percentage of mature individuals in the 
fall, regardless of whether the data from cruises in one season or water type were 
averaged, or analyzed individually per cruise. These percentages may be related to 
growth rates. Both of these species brood in the spring, and if they possess fairly high 
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growth rates, they could potentially reach mature sizes by the fall, which would explain 
the higher mature percentages in the fall. This means that there would be a large number 
of juveniles present in the spring, which would decrease the mature to immature ratios of 
these individuals in the spring, and increase them in the fall. These individuals would 
then be even larger the following spring, but there would be a large population of 
juveniles present to diminish the mature to immature ratios in this season. 
Ephyrina ombango appears to be a fall brooder based on its higher percentage of 
gravid females, but the data for mature to immature ratios for each cruise and season, 
were inconsistent. There were more mature than immature individuals of Ephyrina 
ombango in the fall of 2011 and 2015, but more immature individuals in the fall of 2016 
(Table 8). Ephyrina ombango is considered a rare species, which suggests that their 
broods may be smaller or they may not brood as frequently as the more abundant species, 
and therefore, several additional females may have a substantial effect on brood size. A 
small brood in the fall means that there will be fewer juveniles present, and might explain 
the data from 2011 to 2015. A large brood in the fall means that relatively more juveniles 
would be present, such as was seen in fall of 2016.  
 
Conclusions  
 
The results of this study showed that there was a significant decrease in caridean 
abundance and biomass between 2011 and 2015-2017. The lack of pre-spill data means 
that we cannot attribute these changes to the DWHOS, but the data indicate that the 
caridean assemblage has declined since 2011 in both abundance and biomass. In addition, 
this study demonstrated that the Loop Current has a significant impact on micronektonic 
crustaceans; both the abundance and biomass were significantly lower in Loop Current 
water at all depth intervals above 1200 m. At the deepest depth interval, there were no 
significant differences in abundance, but biomass was significantly lower, possibly due to 
smaller individuals in Loop Current waters at this depth. Lastly, this study showed that, 
for species for which there were sufficient data, mesopelagic species or vertically 
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migrating species with access to seasonal cues show reproductive seasonality, while the 
one species that showed no reproductive seasonality was a bathypelagic non-migrator. 
This information can be used in the future to monitor and model both species-specific 
changes and overall assemblage changes after anthropogenic perturbations.  
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APPENDICES 
 
Appendix I. Sample collection data from ONSAP and DEEPEND cruises in the 
northern Gulf of Mexico 
 
 
 
 
 
 
Cruise Sample Date 
Latitude 
(°N) 
Longitude 
(°W) 
Tow 
Duration 
(min) 
Water 
Type 
Solar 
cycle 
Depth 
zone 
MS7 B081D_01 6-May 28.51 -88.02 33 CW D 1 
MS7 B081D_02 6-May 28.54 -88.01 33 CW D 2 
MS7 B081D_03 6-May 28.55 -88.00 70 CW D 3 
MS7 B081D_04 6-May 28.58 -87.99 71 CW D 4 
MS7 B081D_05 6-May 28.62 -87.97 39 CW D 5 
MS7 B082N_01 6-May 27.99 -88.03 72 CW N 1 
MS7 B082D_02 7-May 28.01 -87.98 39 CW D 2 
MS7 B082D_03 7-May 28.01 -88.01 87 CW D 3 
MS7 B082D_04 7-May 28.02 -88.07 80 CW D 4 
MS7 B082D_05 7-May 28.02 -88.12 64 CW D 5 
MS7 B249D_01 9-May 27.69 -88.58 58 CW D 1 
MS7 B249D_02 9-May 27.64 -88.58 34 CW D 2 
MS7 B249D_03 9-May 27.62 -88.58 85 CW D 3 
MS7 B249D_04 9-May 27.58 -88.59 76 CW D 4 
MS7 B249D_05 9-May 27.54 -88.60 35 CW D 5 
MS7 B064N_01 10May 27.50 -88.99 78 CW N 1 
MS7 B249N_02 10May 27.44 -88.51 48 CW N 2 
MS7 B249N_03 10May 27.41 -88.52 80 CW N 3 
MS7 B249N_04 10May 27.37 -88.54 68 CW N 4 
MS7 B249N_05 10May 27.33 -88.55 39 CW N 5 
MS8 B082D_01 9-Aug 28.02 -87.93 49 CW D 2 
MS8 B082D_02 9-Aug 28.01 -87.96 39 CW D 3 
MS8 B082D_03 9-Aug 28.00 -87.98 69 CW D 4 
MS8 B082D_04 9-Aug 27.99 -88.02 76 CW D 5 
MS8 B082D_05 9-Aug 27.99 -88.07 44 CW D 5 
MS8 B082N_01 9-Aug 27.99 -87.99 54 CW N 1 
MS8 B250N_02 9-Aug 27.91 -88.48 39 CW N 2 
MS8 B250N_03 9-Aug 27.94 -88.48 67 CW N 3 
MS8 B250N_04 9-Aug 27.98 -88.47 62 CW N 4 
MS8 B250N_05 9-Aug 28.01 -88.45 42 CW N 5 
MS8 B287D_01 10-Aug 28.03 -87.52 39 CW D 1 
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MS8 B287D_02 10-Aug 28.02 -87.54 30 CW D 2 
MS8 B287D_03 10-Aug 28.01 -87.56 62 CW D 3 
MS8 B287D_04 10-Aug 27.99 -87.59 66 CW D 4 
MS8 B287D_05 10-Aug 27.99 -87.64 33 CW D 5 
MS8 B287N_01 10-Aug 28.00 -87.46 55 CW N 1 
MS8 B287N_02 11-Aug 28.54 -87.45 37 CW N 2 
MS8 B287N_03 11-Aug 28.54 -87.46 57 CW N 3 
MS8 B287N_04 11-Aug 28.52 -87.50 70 CW N 4 
MS8 B287N_05 11-Aug 28.52 -87.55 43 CW N 5 
MS8 B081D_01 12-Aug 28.50 -87.97 48 CW D 1 
MS8 B081D_02 12-Aug 28.50 -87.99 37 CW D 2 
MS8 B081D_03 12-Aug 28.50 -88.01 60 CW D 3 
MS8 B081D_04 12-Aug 28.53 -88.04 68 CW D 4 
MS8 B081D_05 12-Aug 28.56 -88.06 36 CW D 5 
MS8 B081N_01 12-Aug 28.50 -88.03 57 CW N 1 
MS8 B081N_02 13-Aug 28.50 -87.99 28 CW N 2 
MS8 B081N_03 13-Aug 28.49 -87.97 69 CW N 3 
MS8 B081N_04 13-Aug 28.47 -87.92 83 CW N 4 
MS8 B081N_05 13-Aug 28.44 -87.87 34 CW N 5 
MS8 SW6D_01 21-Aug 26.99 -89.95 47 CW D 1 
MS8 SW6D_02 21-Aug 26.97 -89.96 34 CW D 2 
MS8 SW6D_03 21-Aug 26.96 -89.97 61 CW D 3 
MS8 SW6D_04 21-Aug 26.93 -90.00 77 CW D 4 
MS8 SW6D_05 21-Aug 26.91 -90.03 42 CW D 5 
MS8 B248D_01 23-Aug 27.49 -89.48 57 CW D 1 
MS8 B248D_02 23-Aug 27.48 -89.44 40 CW D 2 
MS8 B248D_03 23-Aug 27.48 -89.41 88 CW D 3 
MS8 B248D_04 23-Aug 27.47 -89.36 71 CW D 4 
MS8 B248D_05 23-Aug 27.44 -89.37 34 CW D 5 
MS8 B064D_01 24-Aug 27.47 -89.00 39 CW D 1 
MS8 B064D_02 24-Aug 27.45 -88.99 37 CW D 2 
MS8 B064D_03 24-Aug 27.42 -88.99 68 CW D 3 
MS8 B064D_04 24-Aug 27.38 -88.99 65 CW D 4 
MS8 B064D_05 24-Aug 27.34 -88.98 38 CW D 5 
MS8 SW4D_01 25-Aug 26.99 -88.97 53 CW D 1 
MS8 SW4D_02 25-Aug 27.01 -89.00 32 CW D 2 
MS8 SW4D_03 25-Aug 27.02 -89.02 66 CW D 3 
MS8 SW4D_04 25-Aug 27.05 -89.06 77 CW D 4 
MS8 SW4D_05 25-Aug 27.08 -89.10 46 CW D 5 
MS8 SW3D_01 26-Aug 27.01 -88.51 51 CW D 1 
MS8 SW3D_02 26-Aug 27.04 -88.53 33 CW D 2 
MS8 SW3D_03 26-Aug 27.05 -88.54 69 CW D 3 
MS8 SW3D_04 26-Aug 27.09 -88.57 69 CW D 4 
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MS8 SW3D_05 26-Aug 27.13 -88.60 38 CW D 5 
MS8 B249D_01 27-Aug 27.51 -88.51 65 CW D 1 
MS8 B249D_02 27-Aug 27.52 -88.55 38 CW D 2 
MS8 B249D_03 27-Aug 27.54 -88.57 82 CW D 3 
MS8 B249D_04 27-Aug 27.58 -88.57 71 CW D 4 
MS8 B249D_05 27-Aug 27.61 -88.61 35 CW D 5 
MS8 B249N_01 27-Aug 27.50 -88.50 61 CW N 1 
MS8 B249N_02 27-Aug 27.52 -88.53 33 CW N 2 
MS8 SW3N_03 27-Aug 27.07 -88.56 76 CW N 3 
MS8 SW3N_04 27-Aug 27.10 -88.60 80 CW N 4 
MS8 SW3N_05 27-Aug 27.14 -88.64 43 CW N 5 
MS8 B065D_01 28-Aug 27.50 -88.03 63 CW D 1 
MS8 B065D_02 28-Aug 27.51 -88.07 33 CW D 2 
MS8 B065D_03 28-Aug 27.52 -88.09 72 CW D 3 
MS8 B065D_04 28-Aug 27.54 -88.15 76 CW D 4 
MS8 B065D_05 28-Aug 27.54 -88.20 36 CW D 5 
MS8 SE1D_01 29-Aug 26.99 -88.04 54 CW D 1 
MS8 SE1D_02 29-Aug 26.98 -88.08 31 CW D 2 
MS8 SE1D_03 29-Aug 26.96 -88.10 63 CW D 3 
MS8 SE1D_04 29-Aug 26.94 -88.14 73 CW D 4 
MS8 SE1D_05 29-Aug 26.90 -88.18 38 CW D 5 
MS8 SE1N_01 29-Aug 27.00 -88.00 53 CW N 1 
MS8 SE1N_02 29-Aug 27.03 -88.00 35 CW N 2 
MS8 SE1N_03 30-Aug 27.08 -88.02 87 CW N 3 
MS8 SE1N_04 30-Aug 27.13 -88.04 71 CW N 4 
MS8 SE1N_05 30-Aug 27.17 -88.07 37 CW N 5 
MS8 SE2D_01 30-Aug 26.98 -87.49 59 CW D 1 
MS8 SE2D_02 30-Aug 26.95 -87.49 33 CW D 2 
MS8 SE2D_03 30-Aug 26.93 -87.49 75 CW D 3 
MS8 SE2D_04 30-Aug 26.88 -87.51 74 CW D 4 
MS8 SE2D_05 30-Aug 26.84 -87.48 40 CW D 5 
MS8 SE2N_01 30-Aug 26.96 -87.47 68 CW N 1 
MS8 SE2N_02 31-Aug 26.92 -87.48 35 CW N 2 
MS8 SE2N_03 31-Aug 26.90 -87.48 76 CW N 3 
MS8 SE2N_04 31-Aug 26.86 -87.50 70 CW N 4 
MS8 SE2N_05 31-Aug 26.82 -87.52 40 CW N 5 
DP01 B082N_01 6-May 28.00 -88.00 48 CW N 1 
DP01 B082N_02 6-May 28.00 -88.00 29 CW N 2 
DP01 B082N_03 6-May 28.00 -88.00 50 CW N 3 
DP01 B082N_04 6-May 28.00 -88.00 59 CW N 4 
DP01 B082N_05 6-May 28.00 -88.00 56 CW N 5 
DP01 B287D_01 6-May 28.00 -87.41 28 LC D 1 
DP01 B287D_02 6-May 28.00 -87.41 16 LC D 2 
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DP01 B287D_03 6-May 28.00 -87.41 36 LC D 3 
DP01 B287D_04 6-May 28.00 -87.41 45 LC D 4 
DP01 B287D_05 6-May 28.00 -87.41 35 LC D 5 
DP02 SW4N2_01 9-Aug 27.02 -89.00 43 CW N 1 
DP02 SW4N2_02 9-Aug 27.02 -89.00 22 CW N 2 
DP02 SW4N2_03 9-Aug 27.02 -89.00 50 CW N 3 
DP02 SW4N2_04 9-Aug 27.02 -89.00 59 CW N 4 
DP02 SW4N2_05 9-Aug 27.02 -89.00 56 CW N 5 
DP02 SW3N_01 10-Aug 27.01 -88.50 39 LC N 1 
DP02 SW3N_02 10-Aug 27.01 -88.50 33 LC N 2 
DP02 SW3N_03 10-Aug 27.01 -88.50 65 LC N 3 
DP02 SW3N_04 10-Aug 27.01 -88.50 56 LC N 4 
DP02 SW3N_05 10-Aug 27.01 -88.50 44 LC N 5 
DP02 SW4D_01 10-Aug 27.02 -89.00 49 LC D 1 
DP02 SW4D_02 10-Aug 27.02 -89.00 16 LC D 2 
DP02 SW4D_03 10-Aug 27.02 -89.00 96 LC D 3 
DP02 SW4D_04 10-Aug 27.02 -89.00 29 LC D 4 
DP02 SW4D_05 10-Aug 27.02 -89.00 29 LC D 5 
DP02 SE1N_01 11-Aug 27.00 -88.00 30 LC N 1 
DP02 SE1N_02 11-Aug 27.00 -88.00 15 LC N 2 
DP02 SE1N_03 11-Aug 27.00 -88.00 44 LC N 3 
DP02 SE1N_04 11-Aug 27.00 -88.00 53 LC N 4 
DP02 SE1N_05 11-Aug 27.00 -88.00 54 LC N 5 
DP02 SW3D_01 11-Aug 27.00 -88.49 42 LC D 1 
DP02 SW3D_02 11-Aug 27.00 -88.49 18 LC D 2 
DP02 SW3D_03 11-Aug 27.00 -88.49 44 LC D 3 
DP02 SW3D_04 11-Aug 27.00 -88.49 49 LC D 4 
DP02 SW3D_05 11-Aug 27.00 -88.49 26 LC D 5 
DP02 B286N-01 12-Aug 27.49 -87.49 38 LC N 1 
DP02 B286N-02 12-Aug 27.49 -87.49 16 LC N 2 
DP02 B286N-03 12-Aug 27.49 -87.49 44 LC N 3 
DP02 B286N-04 12-Aug 27.49 -87.49 36 LC N 4 
DP02 B286N-05 12-Aug 27.49 -87.49 41 LC N 5 
DP02 SE1D-01 12-Aug 27.01 -87.97 47 LC D 1 
DP02 SE1D-02 12-Aug 27.01 -87.97 20 LC D 2 
DP02 SE1D-03 12-Aug 27.01 -87.97 42 LC D 3 
DP02 SE1D-04 12-Aug 27.01 -87.97 38 LC D 4 
DP02 SE1D-05 12-Aug 27.01 -87.97 33 LC D 5 
DP02 B287D-01 13-Aug 27.96 -87.49 40 CW N 1 
DP02 B297N-02 13-Aug 27.96 -87.49 31 CW N 2 
DP02 B287N-03 13-Aug 27.96 -87.49 51 CW N 3 
DP02 B287N-04 13-Aug 27.96 -87.49 44 CW N 4 
DP02 B287N-05 13-Aug 27.96 -87.49 42 CW N 5 
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DP02 B287D-01 14-Aug 27.91 -87.42 32 CW D 1 
DP02 B287D-02 14-Aug 27.91 -87.42 21 CW D 2 
DP02 B287D-03 14-Aug 27.91 -87.42 37 CW D 3 
DP02 B287D-04 14-Aug 27.91 -87.42 39 CW D 4 
DP02 B287D-05 14-Aug 27.91 -87.42 44 CW D 5 
DP02 B003N-01 17-Aug 27.91 -86.95 40 CW N 1 
DP02 B003N-02 17-Aug 27.91 -86.95 17 CW N 2 
DP02 B003N-03 17-Aug 27.91 -86.95 44 CW N 3 
DP02 B003N-04 17-Aug 27.91 -86.95 37 CW N 4 
DP02 B003N-05 17-Aug 27.91 -86.95 26 CW N 5 
DP02 B079N-01 18-Aug 27.45 -86.99 33 LC N 1 
DP02 B079N-02 18-Aug 27.45 -86.99 20 LC N 2 
DP02 B079N-03 18-Aug 27.45 -86.99 39 LC N 3 
DP02 B079N-04 18-Aug 27.45 -86.99 46 LC N 4 
DP02 B079N-05 18-Aug 27.45 -86.99 60 LC N 5 
DP02 B079D-01 19-Aug 27.42 -86.99 39 LC D 1 
DP02 B079D-02 19-Aug 27.42 -86.99 20 LC D 2 
DP02 B079D-03 19-Aug 27.42 -86.99 48 LC D 3 
DP02 B079D-04 19-Aug 27.42 -86.99 35 LC D 4 
DP02 B079D-05 19-Aug 27.42 -86.99 33 LC D 5 
DP02 SE3N-01 19-Aug 26.93 -87.02 33 LC N 1 
DP02 SE3N-02 19-Aug 26.93 -87.02 18 LC N 2 
DP02 SE3N-03 19-Aug 26.93 -87.02 42 LC N 3 
DP02 SE3N-04 19-Aug 26.93 -87.02 43 LC N 4 
DP02 SE3N-05 19-Aug 26.93 -87.02 46 LC N 5 
DP02 B255N-01 20-Aug 27.47 -86.54 32 CW N 1 
DP02 B255N-02 20-Aug 27.47 -86.54 23 CW N 2 
DP02 B255N-03 20-Aug 27.47 -86.54 41 CW N 3 
DP02 B255N-04 20-Aug 27.47 -86.54 42 CW N 4 
DP02 B255N-05 20-Aug 27.47 -86.54 40 CW N 5 
DP02 SE3D-01 20-Aug 26.94 -87.00 31 LC D 1 
DP02 SE3D-02 20-Aug 26.94 -87.00 18 LC D 2 
DP02 SE3D-03 20-Aug 26.94 -87.00 51 LC D 3 
DP02 SE3D-04 20-Aug 26.94 -87.00 42 LC D 4 
DP02 SE3D-05 20-Aug 26.94 -87.00 28 LC D 5 
DP02 B255D-01 21-Aug 27.49 -86.49 40 CW D 1 
DP02 B255D-02 21-Aug 27.49 -86.49 22 CW D 2 
DP02 B255D-03 21-Aug 27.49 -86.49 52 CW D 3 
DP03 B255D-04 1-May 27.99 -88.00 43 CW N 4 
DP03 B255D-05 1-May 27.99 -88.00 38 CW N 5 
DP03 B003N-01 4-May 27.89 -86.88 32 CW N 1 
DP03 B003N-02 4-May 27.89 -86.88 18 CW N 2 
DP03 B003N-03 4-May 27.89 -86.88 40 CW N 3 
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DP03 B003N-04 4-May 27.89 -86.88 49 CW N 4 
DP03 B003N-05 4-May 27.89 -86.88 60 CW N 5 
DP03 B079D-01 6-May 27.49 -86.96 39 CW D 1 
DP03 B079D-02 6-May 27.49 -86.96 20 CW D 2 
DP03 B079D-03 6-May 27.49 -86.96 48 CW D 3 
DP03 B079D-04 6-May 27.49 -86.96 35 CW D 4 
DP03 B079D-05 6-May 27.49 -86.96 41 CW D 5 
DP03 B079N-01 6-May 27.46 -86.90 33 CW N 1 
DP03 B079N-02 6-May 27.46 -86.90 19 CW N 2 
DP03 B079N-03 6-May 27.46 -86.90 44 CW N 3 
DP03 B079N-04 6-May 27.46 -86.90 53 CW N 4 
DP03 B079N-05 6-May 27.46 -86.90 41 CW N 5 
DP03 SE4N-01 7-May 26.93 -86.37 38 LC N 1 
DP03 SE4N-02 7-May 26.93 -86.37 33 LC N 2 
DP03 SE4N-03 7-May 26.93 -86.37 46 LC N 3 
DP03 SE4N-04 7-May 26.93 -86.37 41 LC N 4 
DP03 SE4N-05 7-May 26.93 -86.37 20 LC N 5 
DP03 SE4D-01 8-May 26.96 -86.42 34 LC D 1 
DP03 SE4D-02 8-May 26.96 -86.42 22 LC D 2 
DP03 SE4D-03 8-May 26.96 -86.42 43 LC D 3 
DP03 SE4D-04 8-May 26.96 -86.42 46 LC D 4 
DP03 SE4D-05 8-May 26.96 -86.42 18 LC D 5 
DP03 SE4N-01 8-May 26.98 -86.41 34 LC N 1 
DP03 SE4N-02 8-May 26.98 -86.41 33 LC N 2 
DP03 SE4N-03 8-May 26.98 -86.41 38 LC N 3 
DP03 SE4N-04 8-May 26.98 -86.41 41 LC N 4 
DP03 SE4N-05 8-May 26.98 -86.41 23 LC N 5 
DP03 SE5D-01 9-May 26.98 -85.93 42 CW D 1 
DP03 SE5D-02 9-May 26.98 -85.93 16 CW D 2 
DP03 SE5D-03 9-May 26.98 -85.93 42 CW D 3 
DP03 SE5D-04 9-May 26.98 -85.93 35 CW D 4 
DP03 SE5D-05 9-May 26.98 -85.93 18 CW D 5 
DP03 SE5N-01 9-May 27.00 -85.99 34 CW N 1 
DP03 SE5N-02 9-May 27.00 -85.99 23 CW N 2 
DP03 SE5N-03 9-May 27.00 -85.99 46 CW N 3 
DP03 SE5N-04 9-May 27.00 -85.99 44 CW N 4 
DP03 SE5N-05 9-May 27.00 -85.99 19 CW N 5 
DP03 B252D-01 10May 28.51 -87.52 37 LC D 1 
DP03 B252D-02 10May 28.51 -87.52 19 LC D 2 
DP03 B252D-03 10May 28.51 -87.52 46 LC D 3 
DP03 B252D-04 10May 28.51 -87.52 42 LC D 4 
DP03 B252D-05 10May 28.51 -87.52 33 LC D 5 
DP03 B252N-01 10May 28.50 -87.55 40 CW N 1 
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DP03 B252N-02 10May 28.50 -87.55 26 CW N 2 
DP03 B252N-03 10May 28.50 -87.55 41 CW N 3 
DP03 B252N-04 10May 28.50 -87.55 37 CW N 4 
DP03 B252N-05 10May 28.50 -87.55 45 CW N 5 
DP03 B081N-01 11May 28.51 -88.03 38 CW N 1 
DP03 B081N-02 11May 28.51 -88.03 21 CW N 2 
DP03 B081N-03 11May 28.51 -88.03 39 CW N 3 
DP03 B081N-04 11May 28.51 -88.03 38 CW N 4 
DP03 B081N-05 11May 28.51 -88.03 42 CW N 5 
DP03 B081D-01 12May 28.51 -88.01 48 CW D 1 
DP03 B081D-02 12May 28.51 -88.01 23 CW D 2 
DP03 B081D-03 12May 28.51 -88.01 48 CW D 3 
DP03 B081D-04 12May 28.51 -88.01 41 CW D 4 
DP03 B081D-05 12May 28.51 -88.01 25 CW D 5 
DP04 SW6N-01 6-Aug 27.00 -90.01 33 LC N 1 
DP04 SW6N-02 6-Aug 27.00 -90.01 17 LC N 2 
DP04 SW6N-03 6-Aug 27.00 -90.01 42 LC N 3 
DP04 SW6N-04 6-Aug 27.00 -90.01 42 LC N 4 
DP04 SW6N-05 6-Aug 27.00 -90.01 24 LC N 5 
DP04 SW4D-01 7-Aug 26.97 -88.97 31 LC D 1 
DP04 SW4D-02 7-Aug 26.97 -88.97 22 LC D 2 
DP04 SW4D-03 7-Aug 26.97 -88.97 36 LC D 3 
DP04 SW4D-04 7-Aug 26.97 -88.97 38 LC D 4 
DP04 SW4D-05 7-Aug 26.97 -88.97 22 LC D 5 
DP04 SW4N-01 7-Aug 26.89 -89.04 27 LC N 1 
DP04 SW4N-02 7-Aug 26.89 -89.04 20 LC N 2 
DP04 SW4N-03 7-Aug 26.89 -89.04 37 LC N 3 
DP04 SW4N-04 7-Aug 26.89 -89.04 43 LC N 4 
DP04 SW4N-05 7-Aug 26.89 -89.04 31 LC N 5 
DP04 SE1D-01 8-Aug 27.02 -87.98 25 LC D 1 
DP04 SE1D-02 8-Aug 27.02 -87.98 18 LC D 2 
DP04 SE1D-03 8-Aug 27.02 -87.98 34 LC D 3 
DP04 SE1D-04 8-Aug 27.02 -87.98 41 LC D 4 
DP04 SE1D-05 8-Aug 27.02 -87.98 19 LC D 5 
DP04 SE1N-01 8-Aug 26.99 -87.95 31 LC N 1 
DP04 SE1N-02 8-Aug 26.99 -87.95 18 LC N 2 
DP04 SE1N-03 8-Aug 26.99 -87.95 40 LC N 3 
DP04 SE1N-04 8-Aug 26.99 -87.95 45 LC N 4 
DP04 SE1N-05 8-Aug 26.99 -87.95 41 LC N 5 
DP04 SE3D-01 9-Aug 27.01 -86.98 37 CW D 1 
DP04 SE3D-02 9-Aug 27.01 -86.98 17 CW D 2 
DP04 SE3D-03 9-Aug 27.01 -86.98 33 CW D 3 
DP04 SE3D-04 9-Aug 27.01 -86.98 44 CW D 4 
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DP04 SE3D-05 9-Aug 27.01 -86.98 23 CW D 5 
DP04 SE3N-01 9-Aug 27.00 -86.99 31 CW N 1 
DP04 SE3N-02 9-Aug 27.00 -86.99 22 CW N 2 
DP04 SE3N-03 9-Aug 27.00 -86.99 40 CW N 3 
DP04 SE3N-04 9-Aug 27.00 -86.99 37 CW N 4 
DP04 SE3N-05 9-Aug 27.00 -86.99 29 CW N 5 
DP04 SE2D-01 10-Aug 27.01 -87.49 37 LC D 1 
DP04 SE2D-02 10-Aug 27.01 -87.49 19 LC D 2 
DP04 SE2D-03 10-Aug 27.01 -87.49 48 LC D 3 
DP04 SE2D-04 10-Aug 27.01 -87.49 42 LC D 4 
DP04 SE2D-05 10-Aug 27.01 -87.49 23 LC D 5 
DP04 SE2N-01 10-Aug 27.00 -87.51 31 LC N 1 
DP04 SE2N-02 10-Aug 27.00 -87.51 18 LC N 2 
DP04 SE2N-03 10-Aug 27.00 -87.51 51 LC N 3 
DP04 SE2N-04 10-Aug 27.00 -87.51 43 LC N 4 
DP04 SE3N-05 10-Aug 27.00 -87.51 38 LC N 5 
DP04 SW3D-01 11-Aug 27.01 -88.46 37 CW D 1 
DP04 SW3D-02 11-Aug 27.01 -88.46 22 CW D 2 
DP04 SW3D-03 11-Aug 27.01 -88.46 45 CW D 3 
DP04 SW3D-04 11-Aug 27.01 -88.46 39 CW D 4 
DP04 SW3D-05 11-Aug 27.01 -88.46 24 CW D 5 
DP04 SW3N-01 11-Aug 26.89 -88.51 33 CW N 1 
DP04 SW3N-02 11-Aug 26.89 -88.51 17 CW N 2 
DP04 SW3N-03 11-Aug 26.89 -88.51 38 CW N 3 
DP04 SW3N-04 11-Aug 26.89 -88.51 35 CW N 4 
DP04 SW3N-05 11-Aug 26.89 -88.51 36 CW N 5 
DP04 SW5D-01 12-Aug 26.99 -89.47 31 LC D 1 
DP04 SW5D-02 12-Aug 26.99 -89.47 16 LC D 2 
DP04 SW5D-03 12-Aug 26.99 -89.47 33 LC D 3 
DP04 SW5D-04 12-Aug 26.99 -89.47 39 LC D 4 
DP04 SW5D-05 12-Aug 26.99 -89.47 25 LC D 5 
DP04 SW5N-01 12-Aug 26.93 -89.43 28 LC N 1 
DP04 SW5N-02 12-Aug 26.93 -89.43 17 LC N 2 
DP04 SW5N-03 12-Aug 26.93 -89.43 48 LC N 3 
DP04 SW5N-04 12-Aug 26.93 -89.43 49 LC N 4 
DP04 SW5N-05 12-Aug 26.93 -89.43 28 LC N 5 
DP04 B064D-01 14-Aug 27.52 -89.00 30 CW D 1 
DP04 B064D-02 14-Aug 27.52 -89.00 18 CW D 2 
DP04 B064D-03 14-Aug 27.52 -89.00 37 CW D 3 
DP04 B064D-04 14-Aug 27.52 -89.00 37 CW D 4 
DP04 B064D-05 14-Aug 27.52 -89.00 29 CW D 5 
DP04 B065D-01 15-Aug 27.52 -87.98 33 CW D 1 
DP04 B065D-02 15-Aug 27.52 -87.98 18 CW D 2 
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DP04 B065D-03 15-Aug 27.52 -87.98 36 CW D 3 
DP04 B065D-04 15-Aug 27.52 -87.98 37 CW D 4 
DP04 B065D-05 15-Aug 27.52 -87.98 21 CW D 5 
DP04 B065N-01 15-Aug 27.49 -87.97 31 CW N 1 
DP04 B065N-02 15-Aug 27.49 -87.97 18 CW N 2 
DP04 B065N-03 15-Aug 27.49 -87.97 41 CW N 3 
DP04 B065N-04 15-Aug 27.49 -87.97 48 CW N 4 
DP04 B065N-05 15-Aug 27.49 -87.97 25 CW N 5 
DP04 B287D-01 16-Aug 28.01 -87.51 28 CW D 1 
DP04 B287D-02 16-Aug 28.01 -87.51 18 CW D 2 
DP04 B287D-03 16-Aug 28.01 -87.51 36 CW D 3 
DP04 B287D-04 16-Aug 28.01 -87.51 45 CW D 4 
DP04 B287D-05 16-Aug 28.01 -87.51 19 CW D 5 
DP04 B287N-01 16-Aug 28.03 -87.50 34 CW N 1 
DP04 B287N-02 16-Aug 28.03 -87.50 21 CW N 2 
DP04 B287N-03 16-Aug 28.03 -87.50 35 CW N 3 
DP04 B287N-04 16-Aug 28.03 -87.50 42 CW N 4 
DP04 B287N-05 16-Aug 28.03 -87.50 27 CW N 5 
DP04 B252D-01 17-Aug 28.52 -87.53 34 CW D 1 
DP04 B252D-02 17-Aug 28.52 -87.53 20 CW D 2 
DP04 B252D-03 17-Aug 28.52 -87.53 42 CW D 3 
DP04 B252D-04 17-Aug 28.52 -87.53 31 CW D 4 
DP04 B252D-05 17-Aug 28.52 -87.53 34 CW D 5 
DP04 B252N-01 17-Aug 28.53 -87.50 34 CW N 1 
DP04 B252N-02 17-Aug 28.53 -87.50 19 CW N 2 
DP04 B252N-03 17-Aug 28.53 -87.50 37 CW N 3 
DP04 B252N-04 17-Aug 28.53 -87.50 43 CW N 4 
DP04 B252N-05 17-Aug 28.53 -87.50 28 CW N 5 
DP05 B081N-01 1-May 28.52 -87.99 35 CW N 1 
DP05 B081N-02 1-May 28.52 -87.99 20 CW N 2 
DP05 B081N-03 1-May 28.52 -87.99 54 CW N 3 
DP05 B081N-04 1-May 28.52 -87.99 46 CW N 4 
DP05 B081N-05 1-May 28.52 -87.99 23 CW N 5 
DP05 B081D-01 2-May 28.51 -87.02 45 CW D 1 
DP05 B081D-02 2-May 28.51 -87.02 30 CW D 2 
DP05 B081D-03 2-May 28.51 -87.02 45 CW D 3 
DP05 B081D-04 2-May 28.51 -87.02 45 CW D 4 
DP05 B081D-05 2-May 28.51 -87.02 25 CW D 5 
DP05 B082N-01 2-May 28.02 -88.05 39 CW N 1 
DP05 B082N-02 2-May 28.02 -88.05 24 CW N 2 
DP05 B082N-03 2-May 28.02 -88.05 50 CW N 3 
DP05 B082N-04 2-May 28.02 -88.05 53 CW N 4 
DP05 B082N-05 2-May 28.02 -88.05 26 CW N 5 
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DP05 B065N-01 3-May 28.53 -88.02 37 CW N 1 
DP05 B065N-02 3-May 28.53 -88.02 25 CW N 2 
DP05 B065N-03 3-May 28.53 -88.02 45 CW N 3 
DP05 B065N-04 3-May 28.53 -88.02 45 CW N 4 
DP05 B065N-05 3-May 28.53 -88.02 26 CW N 5 
DP05 B287D-01 6-May 27.97 -87.12 37 CW D 1 
DP05 B287D-02 6-May 27.97 -87.12 20 CW D 2 
DP05 B287D-03 6-May 27.97 -87.12 48 CW D 3 
DP05 B287D-04 6-May 27.97 -87.12 51 CW D 4 
DP05 B287D-05 6-May 27.97 -87.12 25 CW D 5 
DP05 B287N-01 6-May 28.12 -87.39 37 CW N 1 
DP05 B287N-02 6-May 28.12 -87.39 24 CW N 2 
DP05 B287N-03 6-May 28.12 -87.39 47 CW N 3 
DP05 B287N-04 6-May 28.12 -87.39 49 CW N 4 
DP05 B287N-05 6-May 28.12 -87.39 34 CW N 5 
DP05 B003N-01 7-May 28.00 -87.00 39 CW N 1 
DP05 B003N-02 7-May 28.00 -87.00 21 CW N 2 
DP05 B003N-03 7-May 28.00 -87.00 44 CW N 3 
DP05 B003N-04 7-May 28.00 -87.00 47 CW N 4 
DP05 B003N-05 7-May 28.00 -87.00 34 CW N 5 
DP05 B252D-01 9-May 28.47 -87.50 38 CW D 1 
DP05 B252D-02 9-May 28.47 -87.50 22 CW D 2 
DP05 B252D-03 9-May 28.47 -87.50 47 CW D 2 
DP05 B252D-04 9-May 28.47 -87.50 47 CW D 3 
DP05 B252D-05 9-May 28.47 -87.50 25 CW D 4 
DP05 B252N-01 9-May 28.50 -87.50 35 CW N 1 
DP05 B252N-02 9-May 28.50 -87.50 22 CW N 2 
DP05 B252N-03 9-May 28.50 -87.50 50 CW N 3 
DP05 B252N-04 9-May 28.50 -87.50 49 CW N 4 
DP05 B252N-05 9-May 28.50 -87.50 25 CW N 5 
         
 
